Abstract: Labour migration in Nepal is having profound effects on land management. We take two examples from the hills of Nepal where the increasing trend in outmigration continues unabated and explore its consequences. The purpose of this study is to understand the impacts of the subsequent labour shortage on land management and how it affects households. We used data from two surveys and assessed land use change and degradation with a qualitative mapping method. The findings show that the local context leads to very different strategies in terms of land management. In one study area, land was left to lie fallow without any use, leading to overgrowth and forest recovery due to favourable climate conditions. In the other, land was no longer used as cropland but turned into grazing land with consequences such as land degradation. This study provides strong empirical data and also contributes to the mountain research community by shedding light on the effects of outmigration on land management in the hills of Nepal. We suggest that these effects, including the labour shortage and the increasingly important role of remittances, should be addressed in an integrative but differentiated way that takes into account the regional context.
Labour migration with men and/or women seeking work abroad triggers large amounts of remittances which can exceed overseas development aid in value. Many mountain countries such as Kyrgyzstan, Tadkjikistan, Nepal, Lesotho or Armenia experience migration towards the lowlands, urbanized areas and abroad. These countries, largely affected by this phenomena [1] , are among the highest recipients of remittances. The proportion of remittances reaches more than 28% of the GDP in countries such as Kyrgyzstan and Nepal [2] .
There are several causes of migration. They are a combination of push factors such as poverty [3, 4] , lack of employment opportunities [3] , education [5, 6] and structural inequalities [7] and also pull [36] .
Studies on migration and land management in Nepal have shown the use of remittances for agricultural inputs [37] . In addition to using remittances for food and goods, other research has shown more investments into education and health, which are still lacking in quality [38, 39] . Land use change in Nepal has been underway for a long time, with migration from the hills to the Terai in the 1960s leading to deforestation of large zones of previously dense forest in these lowland areas [40, 41] . The population in the hills and mountains has decreased in relative terms, while the lowlands have experienced an increase in population and an intensification in agriculture ( Figure 1 ). In many hill regions, labour shortages are causing land to be abandoned, leading not only to degradation and erosion [42, 43] but also to an increase in vegetation cover. For example, forest cover, though decreasing for the country as a whole [44] , is increasing in many areas of the hills [45] [46] [47] . Despite this trend, pockets of land use intensification can also be observed in the hills, as farmers turn to vegetable production and profitable cash crops such as coffee, where access to markets already exists.
With many studies focusing only on specific aspects of migration [48] [49] [50] and few studies on the link with agriculture and land [37, 51, 52] , the linkages between outmigration and land use, especially land management strategies, is not yet fully understood. Studying these links is necessary to explain the full picture and the consequences of an increasing phenomenon in many mountain rural areas. In addition, there is a need to take into account the local context to understand these changes [10] .
We conducted an in-depth analysis in two watersheds in the middle hills of the Western and Mid-Western Development Regions of Nepal, where migration is highest. The first case study is the Harpan watershed, which was selected within a project entitled "Sustainable Land Management in Mountain Regions of Bolivia and Nepal in the Context of Outmigration, Climate Change and Disaster Risk Reduction" [53] . The second case study, the Holeri watershed, was selected for reasons of comparison according to the criteria mentioned in Table 1 .
In the context of land use change and transition in agriculture, we explored the land management strategies pursued by the people left behind. We show the migrants' destinations, the effects of migration on local demography, and the consequences of labour shortage and how these factors affect households. We study the impacts of outmigration on land, land abandonment, and land degradation and show how migration leads to a diversity of land management strategies and subsequent land use changes. We conclude by demonstrating the complex interplay of these factors, and the difficulty in formulating a single policy/recommendation at the national level to address the complex outmigration-land management relationship in different contexts.
Materials and Methods

Research Area
Nepal has undergone several changes since the promulgation of the constitution in 2015. One of the most notable is the creation of seven provinces and changes in the further administrative divisions in 2017. As this research and the surveys were conducted prior to 2017, the former divisions are used in the text for coherence. Nevertheless, in Table 1 , the new divisions are noted for information.
In the context of this research, the watershed of Harpan and Holeri were chosen as case studies with the following criteria: location in the middle hills of Nepal; a similar size (36-40 km 2 ) and range of altitude (approximately between 800 and 2500 m.a.s.l.); road access; similar land use (forest, cultivated land and grazing land); a very high rate of outmigration (> 50% of households with a migrant member); the presence of land abandonment; and above average annual rainfall (> 1500 mm) (Table 1, Figure 2 ). The first site, Harpan watershed is located around the upper part of the Harpan River, which flows across the area from west to east, towards Phewa Lake. The Andheri River coming from the north joins the Harpan River near the village of Thulakhet. Migration has a long history here and is significant: In the past, many men migrated to serve in the British and Indian armies. Today, migration is increasing but there is a diversification of destinations, with many men migrating to the Gulf States for employment. Many families have moved from the hills down to the city of Pokhara. A similar phenomenon is occurring at the local scale within the study area: The population is moving from the more remote uphill villages on the slopes to the more easily accessible villages at the bottom of the watershed (Ghatichhina, Thulakhet).
The second site, Holeri watershed, is crossed by one of the main roads of the district. The main river flowing south-east to west is the Sabdanda River, joined by the Bage River flowing from the north-east and the Jhenam River flowing from the north. This area was one of the first affected by the decade-long civil conflict in Nepal (1996 Nepal ( -2006 , with the Holeri police office being the first building to be attacked by the Maoist group. Seasonal migration towards India was widespread until 1996. Due to the conflict and consequent internal migration, destinations changed and international migration became more common [55] . The area and, more widely, the district of Rolpa is considered among the poorest districts of Nepal.
For each site, several settlements were chosen for surveys and focus group discussions ( Table 2 ). The selection criteria were location (valley or on a slope), level of migration (absence for more than 6 months), presence of land abandonment, presence of land degradation, access to public transportation, and ethnicity/caste of the inhabitants. Data was gathered through key informant interviews during field visits in 2013, 2014, and 2015, with the help of staff members from local non-governmental organizations, leaders of community forest groups, and social workers.
Demographic Survey and Household Survey
Two surveys were conducted. A demographic survey asked all households of the selected settlements (N = 357 (Harpan: 169 [excluding Harpan village, see Table 2 ], Holeri: 188)) about household members' age, gender, migration status, and (if migrants) destination and type of work. A second survey, the household survey (total N = 152 [89/63]), asked about the five livelihood assets [56] . We used a systematic sampling method to select and survey approximately 30% of the households in each settlement during three periods: March 2013, January-March 2014, and March-April 2015 ( Table 2 ). The main author in collaboration with field assistants conducted this survey. We were not able to reach one-third of the households in each village, as the family members were either absent or, in some cases, not willing to participate in the interview.
Additionally, group discussions were conducted in each village. Separate focus groups for men and women were held whenever possible, to ensure the participation of both and to provide women with a comfortable space to express their views and experiences. When it was not possible to have separate discussions, we conducted a mixed focus group discussion. Topics covered characteristics of the village; outmigration and its causes, consequences, and disadvantages; land management, including land degradation and how land is managed following outmigration; and the population's main concerns. Notes: a Phillinghari is very small, with only six households. For the demographic survey, it was merged with the nearby village of Chisapani. b Harpan was not chosen for a demographic survey for logistical reasons. c During the collection of information on the villages, 21 households were counted in Kuiredanda. At the time of the demographic survey, only 12 households were counted. This might be due to an error. However, the village of Kuiredanda is emptying quickly due to high outmigration of entire families, lack of land ownership, and unsuitability for land cultivation. d In Kuiredanda, it was very difficult to gather enough women willing to participate in a discussion. In Satim, alcoholism is a big problem among the male population. The gathering of men for the discussion had to be postponed a number of times and was finally cancelled, due to the inability to gather enough sober inhabitants willing to participate. e The focus group could not be held in Thulakhet for logistical reasons.
Assessment of Land Use Change and Degradation
The land use maps were created manually. The map of Harpan watershed (or study area) is based on a satellite image from Geoeye in 2012, and the map of Holeri watershed (or study area) is based on a Google Earth image of 2014. PCI Geomatica software was used for orthorectification and to create a high-resolution colour image. A manual classification using ArcGIS software was used to classify the land use/land cover for both maps. Land was defined as abandoned if it was terraced but had not been cultivated and used for crop production for at least the last 2 years, and was thus in the process of changing into a different land use/land cover type (shrubland, grassland, or grazing land) [47, 57] . Identification of abandoned plots required information from the local population, as fieldwork took place during the dry season when most of the terraces, especially those not irrigated, were not cultivated. Characterization of the abandoned land was done as follows: -Conversion into grazing land (characterized by trampling and dung of cattle) -Conversion into grassland (characterized by high grasses and fodder production) -Conversion into shrubland (characterized by high shrubs and small trees)
Based on the land use/land cover maps, we mapped abandoned plots according to their land use/land cover by marking whether each mapped polygon covered abandoned land or not. We combined all polygons covering abandoned land to a single layer using ArcGIS and calculated the total extent of the abandoned area, as well as the percentages of each land use/land cover type.
The mapping of land degradation and sustainable land management practices was done using the mapping methodology of the World Overview of Conservation Approaches and Technologies (WOCAT) [58, 59] . This is a qualitative tool that relies on expert assessments and is used to map multiple types of land degradation as well as sustainable land management practices and land use/land cover trends. The methodology is implemented with the help of a group of land experts, a questionnaire and an online database. The experts can have different backgrounds, but must have sound land use knowledge. They can be community forest chairmen, farmers, agricultural extension workers, members of organizations working in the area (e.g., local NGOs) or chairwomen of mothers' groups.
Data Analysis
Data of the demographic survey were analysed to identify age structures and migration destinations. Categorical and numerical data from the household survey were tested and analysed using SPSS (Statistical Package for the Social Sciences). A selection of indicators derived from the household survey data were used to compare and test the differences between both watersheds. Three different tests were used. We chose the Mann-Whitney U test for independent samples, a non-parametric test, when the data did not follow a normal distribution. We also chose the T-test for independent samples for the data following a normal distribution and when the mean had to be compared, and finally, the Chi-square test was chosen for the categorical variables. For each test, the null hypothesis means that there is no statistically significant difference between the watershed of Harpan and Holeri according to the variable chosen. A geographic information system (GIS) was used for spatial analysis of migration, to map land abandonment and the results from the WOCAT mapping tool.
Results
Significant differences between Harpan and Holeri were found for the following indicators (household survey, N = 152) ( Table 3) : remittances received; land owned; number of livestock; phone, health and festival expenses; and water, road and electricity access. The respondents from Harpan receive significantly more remittances and spend more money on festivals. By contrast, the respondents from Holeri own significantly more land, have more livestock, and spend more money on phones and health. Even though not significantly different in both watersheds, respondents in Harpan spend more money on food while respondents in Holeri spend more money on transport and education. These results suggest that people in Harpan have better financial capital and better access to infrastructure as Table 3 shows, while people in Holeri seem to be more oriented towards agriculture. 
Migration and Local Demography
The current population (data from the demographic survey, N = 357) presents a lack of men between 20 to 35 years old in both study sites. The younger population is more important in Holeri than in Harpan. In Harpan, women have on average fewer children, which is a sign of an on-going demographic transition. As the demographic survey further shows, in Harpan, 71.4% of the households have at least one migrant member (Thulakhet: 54.2%, Ghatichhina: 76.9%, Kuiredanda: 75%, Lower Sidhane: 71.4%, Mankanpur: 88.9%, Chisopani-Phillinghari: 87%). In Holeri, this percentage is lower: 66.5%, which is actually due to a low percentage in Dubring (Dubring: 44.8%, Lekdabang: 73.8%, Satim: 73.2% and Saliban: 80.9%).
The majority of the migrants are men. Most of them migrate within Nepal (39.3% of the migrants of both sites), either for seasonal migration, to study, or to serve in the army. The other main destinations are abroad, mainly Qatar (total percentage of migrants for both study sites 18.5%), Malaysia (14.5%) and Saudi Arabia (13.3%). People from Holeri migrate more to Malaysia (19.1% of the migrants in Holeri, 10.9% in Harpan) than to Qatar (16%, 20.5%). Expensive destinations in terms of visa costs and processing such as Japan are found in Harpan, but hardly at all in Holeri. Seasonal migrants are only found in Holeri with 9.5% of migrants going for seasonal work within Nepal or in India.
The reasons for migrating are mainly low income (data from the household survey, N= 149, 41.1% in Harpan and 47.7% in Holeri). Nonetheless, Harpan respondents also mention unemployment. In the case of Holeri, unemployment is less cited, but other reasons such as food insecurity and debts are mentioned. In the case of the non-migrating households (N = 49), reasons for staying are linked to family; for example, there is only one son or they need someone to take care of the household. People who already have a job in the area also stay. Poverty, especially in the case of Harpan, is mentioned as a reason for non-migration rather than for migration. Indeed, the poorest are often the ones who cannot afford to take a loan to migrate elsewhere (Table 4) . 
Consequences of Migration on Households and Social Interactions
The lack of a labour force was mentioned in every focus group discussion and has the highest impact on the households. Consequently, the work burden on those left behind is especially high. If no men are able to work in the household, the women are left to plough the land. However, this activity is forbidden by some Hindu practices, so the women are forced to choose either hiring wage labour or doing it themselves. Often, if a disaster (e.g., landslide, flood) occurs after ploughing the land, women are blamed for causing it by acting against the belief. Therefore, in many cases in Harpan watershed, when the burden is too high, they decide to abandon part of their land, often the land located furthest from the house. In Holeri, people rely more on the land than in Harpan due to a higher risk of food insecurity, and thus, women are forced to do forbidden work which is little tolerated.
"One has to cultivate crops for food" [man from Dubring].
Few women migrate. Several reasons were mentioned, among them security, family and education. It is difficult for women to find a husband if they migrate. Some men also said that women cannot migrate because women's migration is "bad" and they are illiterate.
"If we would get other employment opportunities I would have stopped collecting the grasses and the fuel wood. Women wouldn't have to be dependent on men and get discriminated by them. All we do is cook and serve them" [woman from Ghatichhina].
Despite this, women mentioned that their work in agriculture is good and that they can follow training which brings them knowledge. They also request more skill enhancement programmes. When men are at home, the men decide, but when the men are absent, the women make the decisions. The women mention that they have better "speaking power" due to male migration and absence and that they would do other jobs if they have the opportunity to do so.
Education is also a key topic for respondents of both watersheds; it was widely mentioned during the focus group discussions and can also be seen in the household survey. According to the results from the household survey (N = 152), the education level of the inhabitants differs between both watersheds and also at a more local scale within each watershed. In general, and for both watersheds, men are better educated than women. The inhabitants of Harpan have a better education level than those of Holeri. In Harpan, quality education and use of remittances to achieve that purpose are often cited by the focus group participants as an important concern. For instance, some inhabitants left their land fallow uphill and moved down to the valley floor to rent a room, in a bid to move closer to school. In Holeri, the rate of illiterate women is higher, reaching 47.6% (32% in Harpan). There are also clear differences within the watershed: Jhenam Village Development Committee (VDC) has a lower level of education than Dubring. The rate of illiterate women and men reaches, respectively, 50.8% and 30% in Jhenam VDC against 46% and 13% in Dubring. According to the local population, reasons include that the first school in the area was built in Dubring village and the former village chief promoted education. In addition, women have in general less children than before.
Consequences of Migration on Agriculture and Land Abandonment
Maize dominates crop production in both watersheds: 88.8% of the households in Harpan and 90.5% in Holeri cultivate this crop (Table 5) . Apart from this, the cropping pattern varies greatly. Rice, the main crop in Nepal, is much more important in Harpan. The ability to produce rice depends on land suitability, irrigation facilities and the labour force. The irrigated fields (khet) are very labour-intensive and often located close to a source of water. Only two villages in Harpan (Chisapani and Kuiredanda) do not cultivate much rice, as their land is unsuitable for rice production. In Harpan, wheat is cultivated in addition to rice. Buckwheat is also an important traditional crop there, cultivated by 40% of the households. The lack of a labour force is changing the crop pattern, with an abandonment of crop cultivation in 6.7% of the households (Table 5) . In other cases, such as in the valley bottoms, a shift towards cash crops can be noticed.
In Holeri, difficulties in cultivating rice (only one-third of the household) are due to the topography and few irrigation facilities; irrigated terraces are only found close to the valley floor. When asked about food security, some respondents mentioned that they are food secure but have to buy rice. Wheat is cultivated by almost all households (96.8%), it requires less water than rice and is a winter crop. It provides households with another staple crop after the rice season. If we exclude the village of Bhadaure Tamagi, where many answers are missing, in four out of the five VDCs (in both watersheds) more than 40% of households have abandoned land (Table 6 ). One VDC in Harpan (Pumdi Bhumdi) presents a very low percentage of land abandonment even though 83% of the households in this village have at least one migrant member. This may be because this village is located uphill and has hardly any irrigated land and very little cropland in general in this area (Arrow A in Map A, Figure 3 ). In Harpan, 52.6% of the households with abandoned land have at least one migrant member (65.6% in Holeri). Thus, households without migrants are abandoning land as well. The main reasons for both types of household abandoning land are the lack of labour force (63.2% in Harpan and 43.8% in Holeri). There are several reasons for the lack of labour. While it is due to outmigration in more than half of the cases, it is also due to fewer children per family and better and longer education. Other reasons for abandoning land are a lack of irrigation, low land productivity, unsuitability of the land, and distance from the home. In Harpan, the land used for cultivation has been reduced in quantity over the last 20 years and is now mainly located around the houses/villages. The land being abandoned is often the furthest from the settlements. The upper part of the watershed is more affected by this loss of cultivated land. Map A (Figure 3) shows extensive forest cover with abandoned plots turning into shrubland in the western and upper part of the Harpan watershed. In Lower Sidhane, for example, the cultivated land has decreased by 49% from 0.41 km 2 in 1978 to 0.19 km 2 in 2014 due to abandonment. In contrast, in the eastern part of the watershed there is much less abandonment. This area is the lower part of the watershed including the valley bottom (Picture B in Figure 4) , where the population and the cultivated area are increasing due to better access to infrastructure. In Holeri (Map B in Figure 3) , there is no distinct spatial pattern of land abandonment, though small patches are often located at the edge of the forests. Large areas of grazing land (Picture C and D, in Figure 4 ) are present especially in the north and north-east of the watershed. 
Consequences on Land Management
Both watersheds present different land use and land management after abandonment. In Harpan, abandoned land concentrates on slopes and upper parts of the area. It is left fallow without any use, and is quickly replaced by shrubland and grassland. This process leads to the spread of invasive species and reduced land fertility due to a lack of manure. Between 1996 and 2004, the forest cover increased by 12% [47] , and 47.5% of the current forest is now subject to forest management measures. Community forests (CF) have been implemented since 1993 in Harpan, and a number of projects are also influencing the forest area. The ecosystem-based adaptation (EbA) and Hariyo Ban projects funded by international organisations aim at finding solutions to adapt to climate change, and forest is part of the targeted land cover. In addition, the Panchase forest, located in the western part of the watershed, was recognized as a protected area in 2011. The rules linked to that area are very strict regarding logging, fodder collection, collection of Non-Timber Forest Products (NTFP), and grazing. The people from Harpan, especially from the upper part of the watershed, are therefore confronted with a large forest protection area which triggers some complaints from the inhabitants, for instance from Lower Sidhane: "[ . . . ] we fear that the programme will affect our daily lives -it will restrict us from access to grass, fodder, fuel; it will be difficult for us to raise our livestock if we are denied of essential things. Either you give us enough money to buy solar [panels]; we will use it to cook our food. [ . . . ] if we are not allowed to cut grass and fuel wood, how can we survive?"
In contrast, with the upper part of the Harpan watershed, there is no land abandonment in the valley floor, even though it is prone to flooding. In 1978, only a few houses were located in this area. This has changed dramatically; in 2014, 59 households lived by the riverside in the village of Thulakhet alone, where they are exposed to risks of flooding (Picture B in Figure 4 ). They grow cash crops such as potatoes. In addition, the increased pressure on the forest due to the growing population in the same village has led the CF committee to reduce the share of the forest that can be used per household in order to use the forest sustainably. People uphill leave their land fallow but do not sell it and hardly rent it, as they think they will come back in the future when the villages are "developed".
In Holeri, land which is no longer used for cultivation is converted into grazing land. Farmers still produce maize, millet, oat, and wheat. Abandoned land is converted into grazing land as goat keeping has become an important component of farming and income generating strategies in recent years. Goat keeping is promoted by local NGOs and the government to help reduce costly imports, as Nepal does not produce enough to meet the high demand for goats and goat meat especially during festivals. Due to goat farming, vegetation degradation or loss has become an important issue in the watershed, also in forested lands. Very precise rules including fines for those not observing them are found in the CF constitution (CF are implemented since 1988 in Holeri watershed) regarding illegal grazing (e.g., Fine for grazing inside of the community forest: sheep, goats = NRP 5 per livestock); however, the definition of what is forest and what is not forest is not very clear and is difficult to comprehend. For instance, many CFs accept rotational grazing in their compound and new plantations planted with new seedlings are already considered a forest, in order to protect them.
In contrast to Harpan, there is no migration downwards to the valleys within the watershed in Holeri because there is currently no road there (it is planned). Inhabitants do not migrate to the village on the top of the area even though the road and bus station are located there. The reasons are the cold and windy climate up there and the little land available there for newcomers. Even still, as in Harpan, some families are moving towards the main city of the area, which is 40 km away.
In both study sites, road construction also leads to land degradation due to improper construction techniques. In combination with the loss of vegetation cover, this can lead to gullying and small landslides. Significantly, road access is mentioned as highly important in both watersheds. People also say that better road access would reduce migration.
Discussion
The results of this study have revealed that the aims of migration are the same across case studies: to move out of poverty, to give a good education to the future generation, to be food secure and to be economically better off than now. Nevertheless they have brought to light different strategies for coping with the effects of migration despite both study areas being of similar size, located in similar ecological regions, and affected by outmigration. This underlines again the need to take into account the local context [10] . In this context, this is partly due to the different stages of development as exemplified by the Human Development Index (HDI), but also to history. The study shows that it is very obvious that poverty mitigation plays an important role in the strategies pursued by farmers for their land use management. There are limits, however, to tackling poverty solely with migration and remittances; the poorest do not have the means to raise the upfront investment needed.
Food security is one of the main goals of migration for many households as shown in Holeri. Most of the families do use the remittances received from abroad to buy food, as shown in many other studies in different parts of Nepal [37, 43, 60] . The definition of food security is nevertheless ambiguous. In several cases in Holeri, people said they were food secure, but admitted having to buy their own rice. In Harpan, this phenomenon is even more pronounced, with people spending a high share of their income to buy food that they are not producing anymore [61] . Nevertheless, food security has remained an important aspect of farming; it was and still is important for households to cultivate crops and vegetables for subsistence, even though a trend from subsistence farming to cash crop production can be observed for those who own more land.
The effects of outmigration on land management in the hills of Nepal vary widely and depend on the local context. As the study shows, outmigration together with education and demographic transition are leading to profound changes in the land use of the middle hills of Nepal, the region most affected by migration in the country. On the slopes, many terraced landscapes disappear under bush and eventually forest, or are used for grazing instead of cropping, followed by potential land degradation due to overgrazing or road construction. By contrast, valley bottoms may face intensification of agriculture, especially if easily accessible by road ( Figure 5) .
Chen et al. [62] whose work is based on Foley et al. [63] discuss the stages of rural mobility transition with a society moving from the subsistence stage towards intensive land use. Forest transition, massive rural-urban migration and intensification of agriculture are the main aspects of this intensification stage. While the Harpan watershed follows a classical land use transition trajectory, as described by Chen 2014, and would be described by the intensification aspects, the Holeri watershed is different, though the scale of analysis is the same. In Harpan, people have become more flexible due to a better road communication network, easier access to the city, very fertile land in the valley bottoms, lower dependence on land due to higher off-farm income, and a generally better status in development (HDI). This has allowed many households to adopt a strategy that enables them to choose between working the land, labour migration, and permanent migration to the city. Harpan respondents believe they will come back when the area is "developed" (the question to raise is "by whom?"). In Holeri, by contrast, the dependency on land is still very high. The history of the conflict, the very poor road network, limited work opportunities and poverty link the people to the land and prompt them to adapt a different strategy compared to in Harpan. Many have increased livestock farming, especially goat keeping. This is an appropriate response because in view of the labour shortage and poor access, goat keeping is less labour intensive than crop production. In addition, goats are mobile when it comes to marketing, and they fetch a good price when sold. Overall, the households mentioned that they need the land to survive, quite in contrast to Harpan, where the uphill land is largely abandoned.
It is recognized that the lack of access to land hinders rural development by constraining the access to loans, to joining organisations or groups and to investing [64] . This inadequate access is therefore recognized as a very important cause of migration. Nevertheless, households may also benefit from land abandonment [22, 65] . In Harpan, land has helped the people to migrate (e.g., income from agriculture and loan warranty) and therefore to earn a better income to sustain their household. In addition, it appears that many households abandoning land are non-migrant households. Apparently, education, fewer children per family and disinterest of youth in farming "which they regard as a "dirty job"" [66] also cause abandonment of the land ( Figure 5 ). This differs from Holeri, where, even though diversification of income is taking place with outmigration, the land is essential. The rural areas are in profound transformation and the land is thus serving a different role. As it is becoming less important and less strategic for some households, it would be justified to talk about emancipation from the land [21] , in some case especially in terms of productive assets. Remittances have decreased the dependency on local farming as families are spending more on food [61] . Nevertheless, in many cases, the link between land, farming and outmigration as a strategy of moving out of poverty for many is crucial [22] . Interestingly, poverty is often also a hindrance to migration, as this study has shown. There is therefore a need to provide agriculture development solutions oriented to these different dynamics.
Nepal has the opportunity to effect policy changes under the new constitution (adopted in September 2015), and there are likely to be amendments in the land law. The case of Harpan watershed may be quite interesting to follow as the area is now part of a metropolitan city (as per the new boundaries) and thus under potential urban planning, as compared to a rural development municipality such as in the case of Holeri. All these developments, including a labour shortage due to demographic transition, changes in lifestyle and the increasingly important role of remittances, have to be addressed in an integrative but differentiated way that takes into account regional contexts.
Conclusions
This study provides strong empirical data and also contributes to the mountain research community by shedding light on the effects of outmigration on land management in the hills of Nepal. It underlines the importance of taking into account the local context in this type of research. As shown, history and poverty have very significant impacts on the way smallholder families manage the land and try to remain food secure and improve their livelihoods. Overall, a specific challenge in relation to regional food security is the lack of growth of Nepalese agriculture: only a few remittances are invested into agriculture. It should be recalled that remittances cannot replace official development aid. With this study we showed the variety of different pathways and thus the complexity of formulating specific policies and recommendations to respond to the land management-migration nexus. Therefore, a balanced development targeting the current challenges faced by the farming population has to be tackled with an innovative policy on land management adapted to the local context. 
